Industries such as the automobile manufacturers are designing to engineering requirements derived from customer requirements that are established from market surveys and clinics. New concepts such as "design for manufacturability" and "design for assembly" are being used. In addition, the concept of recyclability of materials and components is becoming important. All of these approaches must be taught to materials engineers who will interface with, or in some cases practice, the engineering design of products.
It is essential that U.S. industry have an adequate supply of engineers who understand materials processing and manufacturing. Because government funding of university research primarily emphasizes basic research, students tend to be educated in those areas in which the research faculty are proficient—fundamental theory, analysis, and discovery—rather than in making things and making them work economically. The emphasis in university engineering education on materials design, materials processing, and manufacturing needs to be increased (NRC, 1989).
A valuable adjunct to academic programs would be some form of "practice school." In this model, the student works on actual professional assignments in the field, with real responsibility, for several months at a time. This model could be adopted by materials and engineering departments for educating students in materials processing and manufacturing. The National Science Foundation's Engineering Research Centers and Science and Technology Centers Program are a step toward this concept. Germany's Fraunhofer Institutes, with their employment of doctoral students in research and their apprentice programs for masters and undergraduate students, are an even stronger embodiment of this approach.
The best known example in the United States is the Chemical Engineering Practice School at the Massachusetts Institute of Technology, first established in 1916. Students spend up to eight weeks at each of two plants working in teams on specific problems. They design the problem-solving approach, gather the necessary data,Manufacturing Technology program, established   by   DOD   and   designed   to   translate   materials   intoHypervelocity projectiles, Pulsed power, Signature control, Weapon system environment
